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LUBRICANT USED IN SAID METHOD 



(57) [Abstract] (Arhended) 

[Object] The object of the present invention is to provide a 
method for forming a lubricating coating fdm on the surface of 
the drier in a papermaking machine, an applicator device used in 
this method, and a solid lubricant which forms a lubricating 
coating film on the aforementioned surface. 

[Constitution] The present invention provides [a] a method 
for forming a lubricating coating film used in the drier of a 
papermaking machine, in which [i] a solid lubricant fed out from 
a chemical liquid tank and air fed out from an air control part are 
fed into a nozzle unit 24 by a liquid transporting pipe and air 
transporting pipe contained in a cable conveyor 12, and are 
mixed by the nozzle of a spray unit 18 that runs through the 
interior of a an applicator device main body installed at a 
distance of 5 cm or greater from the drier surface, and [ii] the 
solid lubricant atomized by the discharge pressure is sprayed 
onto the surface of the drier of the papermaking machine from 
an applicator port 29 in the center of a cap 20 while the nozzle 
unit 24 is caused to move, [b] a chemical liquid applicator 
device' which is constructed from a chemical liquid tank 3 and 
accessory device, a cable conveyor, and a timing belt 14 or 
caterpillar chain, and [c] a solid lubricant which is made up of a 
solid lubricant, a dispersing agent, a binder and water. 




IT 



4 



1 

[Claims] 

[Claim 1] A method for forming a lubricating coating film 
used in the drier of a papermaking machine, in which a solid 
lubricant fed out from a chemical liquid tank and air fed out 
from an air control part are fed into a nozzle unit by a liquid 
transporting pipe and air transporting pipe contained in a cable 
conveyor, and are mixed by the nozzle of a spray unit that runs 
through the interior of a an applicator device main body installed 
at a distance of 5 cm or greater from the drier surface, and the 
solid lubricant atomized by the discharge pressure is sprayed 
onto the surface of the drier of the papermaking machine from 
an applicator port in the center of a cap while the nozzle unit is 
caused to move. 

[Claim 2] A chemical liquid applicator device used in the 
method for forming a lubricating coating film used in the drier 
of a papermaking machine claimed in Claim 1, which is 
constructed from a chemical liquid tank on which a pump 
equipped with a flow rate regulating device is mounted, an 
accessory device consisting of an air control part equipped with 
an electromagnetic valve in which air is taken in via a valve and 
the outflow of air is regulated by a pressure reduction valve, a 
cable conveyor which contains a liquid transporting pipe from 
the chemical liquid tank and an air transporting pipe from the air 
control part, and a timing belt or caterpillar chain that drives the 
nozzle unit. 

[Claim 3] A solid lubricant used in the method for forming 
a lubricating coating film used in the drier of a papermaking 
machine claimed in Claim 1, which is applied to the surface of 
the aforementioned drier, and which consists of a solid lubricant 
such as molybdenum disulfide, tungsten disulfide, graphite, 
fluorinated graphite, fluoro-calcium, a fluororesin, a 
polytetrafluoroethylene, melamine cyanurate, boron nitride or a 
polyamide, etc., used at the rate of 3%, a dispersing agent such 
as acrylamide, sodium acrylate or a polyhydric alcohol, etc., 
used at the rate of 9%, a small amount of a polyamidoimide used 
as a binder, and water used at the rate of 88%. 

[Detailed Description of the Invention] 

[0001] 

[Field of Industrial Utilization] The present invention 
relates to a method for forming a lubricating coating film on the 
surface of a drier used in a papermaking machine, an applicator 
device used in this method, and a solid lubricant which forms a 
lubricating coating film on the aforementioned surface. More 
specifically, the coating film, which improves the smoothness 
and lubrication of the drier drum surface in a Yankee drier, 
improves the paper peeling characteristics and prevents 
contamination by chemical coating substances. 

[0002] 

[Prior Art] With the recycling of used paper and increased 
quality and performance of various types of papers seen in 
recent years in the papermaking industry, there has been an 
increased presence of chemicals and coating solutions, including 
impurities. As a result, trouble caused by poor paper peeling, 
contamination of the drum surface and the generation of paper 
dust, etc., has become all too common. 

[0003] In order to handle such problems, there are methods 
in which stripping agents are included in the papermaking raw 
materials for the purpose of endowing the surface of the drier 
with release properties; however, such internally added 
chemicals are not only expensive, but also have little effect in 
terms of chemical fixing. In cases where large amounts of such 
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added jhemicals are used, the waste water is contaminated, 
equipment is contaminated, and foaming occurs, so that 
numerous problems are created in terms of manufacturing 
responsibility, cost and quality, etc. 

[0004] In particular, since the surface of the drier is not 
protected in the case of methods in which such chemicals are 
internally added, the drier suffers from conspicuous wear, so 
that periodic polishing of the drier surface is necessary. 

[0005] On the other hand, there are also methods using the 
external addition of stripping agents, in which a stripping agent 
is applied to the drier surface or surface of the wet paper so that 
peeling [of the paper] from the drier surface is controlled, and in 
which an oil or resin film is simultaneously formed on the drier 
surface so that this surface is protected. However, depending on 
the papermaking conditions, such methods are not completely 
satisfactory in terms of the maintenance of quality. 

[0006] Especially in the case of high-speed machines used 
to manufacture tissue paper, the constant maintenance of an oil 
or resin coating film during the operation of the machine is 
difficult, and the drier suffers severe damage as a result of wear 
caused by metal contact with the doctor blade, etc., secondary 
wear caused by dust created by blade wear, physical wear 
caused by foreign matter and coating materials, etc., admixed 
with the wet paper, and chemical wear such as corrosion caused 
by the added chemicals, etc., so that polishing of the drier 
surface must be performed once or twice a year, 

[0007] Furthermore, methods are also known in which the 
surface of the drier is coated with a fluororesin in order to 
endow the drier surface with release properties; however, such 
methods suffer from the drawbacks of diminished drying 
capacity and impossibility of using a doctor, 

[0008] 

[Problems to Be Solved by the Invention] The present 
invention was devised in order to eliminate the abovementioned 
drawbacks encountered in the prior art, i. e., high cost and 
lowered thermal efficiency, and in order to improve die release 
characteristics of the drum surface and prevent contamination 
and the generation of paper dust. 

[0009] 

[Means Used to Solve the Abovementioned Problems] The 
present invention provides a method, apparatus and chemical 
agent which make it possible to eliminate the abovementioned 
drawbacks of the prior art, and to improve the quality in an 
efficient manner in the abovementioned drier. 

[0010] 

[Effect] To describe the present invention in detail with 
reference to the attached figures, a solid lubricant fed out from a 
chemical liquid tank 3 on which a pump 2 equipped with a flow 
regulating device 1 is mounted, and air fed out from an air 
control part 10, are fed into a nozzle unit 24 by a liquid 
transporting pipe 13 and air transporting pipe 15 contained in a 
cable conveyor 12, and are mixed by the nozzle 19 of a spray 
unit 18 that runs through the interior of a an applicator device 
main body installed at a distance of 5 cm or greater from the 
drier surface, and [ii] the solid lubricant atomized by the 
discharge pressure is sprayed onto the surface of the drier of the 
papermaking machine from an applicator port 29 in the center of 
a cap 20 while the nozzle unit 24 is caused to move, so that a 
lubricating coating film is formed on the surface of the drier of 
the papermaking machine. 

[001 1] The chemical liquid applicator device is constructed 
from a chemical liquid tank 3 on which a pump 2 equipped with 
a flow rate regulating device 1 is mounted, an accessory device 
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consisting of an air control part 10 equipped with an 
electromagnetic valve 8 and a speed adjustment dial 9, in which 
air is taken in via a valve 6 and the outflow of air is regulated by 
a pressure reduction valve 7, a cable conveyor which contains a 
liquid transporting pipe 5 from the chemical liquid tank 3 and an 
air transporting pipe 1 1 from the air control part iO, and a timing 
belt or caterpillar chain that drives the nozzle unit. 
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[0012] The aforementioned solid lubricant consists of a solid 
lubricant such as molybdenum disulfide, tungsten disulfide, 
graphite, fluorinated graphite, fiuoro-calcium, a fluororesin, a 
polytetrafluoroethylene, melamine cyanurate, boron nitride or a 
polyamide, etc., used at the rate of 3%, a dispersing agent such 
as acrylamide, sodium aery late or a polyhydric alcohol, etc., 
used at the rate of 9%, a small amount of a polyamidoimide used 
as a binder, and water used at the rate of 88%. This solid 
lubricant is applied to the surface of the aforementioned drier, 

[0013] A mixture consisting of 3% solid lubricant, 9% 
dispersing agent, a small amount of binder and 88% water is 
poured into the chemical . liquid tank 3 after removing the 
chemical liquid replenishment cap 4. Then, die speed control 
motor 25 is started so that the timing gear 17 rotates, thus 
driving the spray unit 18. 

[0014] The speed control motor 25 is devised so that the 
speed can be adjusted by adjusting the speed adjustment dial 9 
of the air control part. 

[0015] The flow rate regulating device 1 regulates the flow 
rate of the chemical liquid while ascertaining the conditions of 
application of the chemical liquid. When the valve 6 and 
pressure reduction valve 7 of the air control part 10 are opened, 
air is fed into the air control part 10 via the electromagnetic 
valve 8. The air pressure is adjusted by adjusting the pressure 
reduction valve 7, and this air is fed into the nozzle body via the 
air transporting pipe. 

[0016] In the chemical liquid, a solid lubricant (3%), a 
dispersing agent consisting of sodium acrylate (4%) and a 
polyhydric alcohol (5%), and a small amount of a 
polyamidoimide used as a binder, are suspended in water (88%). 
It has been found by experimentation that it is desirable to limit 
the amount of solid lubricant to no more than 5%, and to limit 
the amount of dispersing agent to no more than 1 1%. 

[0017] Sodium acrylate, etc., is used as the abovementioned 
dispersing agent; this is used in order to suspend the solid 
lubricant. 

[0018] The abovementioned polyvinyl alcohol is included 
in order to facilitate dispersion of the powder[-form lubricant]. 

[0019] The chemical liquid and air are mixed in a mixing 
chamber 28 at the tip end of the spray unit 18 that runs through 
the applicator device main body 27 positioned at a distance of 5 
cm or greater from the surface of the drier, and the chemical 
liquid is uniformly atomized and sprayed from the applicator 
port 29. 

[0020] The discharge pressure is controlled by adjusting the 
air pressure regulating dial 9 of the control part 10, and the flow 
rate of the chemical liquid fed from the chemical liquid tank 3 is 
regulated by the flow rate regulating device 1 ; accordingly, the 
application of the chemical liquid can be regulated while the 
conditions of formation of a lubricating coating film on the 
surface of the drier of the papermaking machine are monitored. 

[0021] It goes without saying that the conditions of 
application can be altered by altering the shape of the applicator 
port 29 formed in the cap 20 at the tip end of the nozzle 19 to an 



oval shape or slot-form shape, etc., instead of simply using a 
round hole. 

[0022] The spray unit 18 is also connected to the liquid 
transporting pipe 21, air transporting pipe 22, timing gear 17 and 
timing belt 14, and can be caused to move in a sliding motion by 
the speed control motor 25, which can be accelerated [sic] by the 
speed regulating dial 9 of the air control part 10. 

[00^3] It would also be possible to use a caterpillar chain 
instead of the abovementioned timing belt 14. 

[0024] Limit switches 16 and 30 are attached to the spray 
unit 18 in positions corresponding to the width of the drier of the 
papermaking machine, and the system is arranged so that the 
spray unit 18 automatically reverses it direction of travel when it 
contacts either of the limit switches. Thus, the spray unit 18 
performs a reciprocating motion through the interior of the 
applicator device main body 27 installed on the surface of the 
drier of the papermaking machine. 

[0025] A screw is connected to the motor shaft inside the 
applicator unit main body 27, and the limit switches 16 and 30 
are contacted by a detection plate mounted on this screw; 
accordingly, the abovementioned reciprocating motion can be 
set in a specified range, so that the application region of the 
chemical liquid can be freely adjusted. 

[0026] Namrally, the installation positions of the limit 
switches 16 and 30 can be fi*eely selected, so that the switches 
can be mounted at any desired spacing, thus allowing free 
adjustment of the application region of the chemical liquid. 

[0027] In the present invention, it would also be possible to 
install proximity switches instead of limit switches. In the case 
of such proximity switches, unlike the case of limit switches, 
contact driving is eliminated, so that the application of the 
chemical liquid containing the solid lubricant can be performed 
even more smoothly. 

[0028] Thus, damage to the surface of the drier is 
eliminated, so that a smooth mirror surface is obtained, thus 
improving the smoothness and luster of the surface of the paper. 

[0029] 

[Merits of the Invention] In the present invention, a solid 
lubricant is applied to the surface of the drier so that a 
lubricating coating film is formed on this surface. As a result, 
luster and smoothness can be imparted to the surface of the 
paper and the surfaces of coating layers. Accordingly, in the 
case of crepe paper, and especially tissue paper, a soft product 
with a good tactile feeling can be stably manufactured with little 
generation of paper dust. 

[0030] Specifically, the solid lubricant applied to the drier 
surface is mechanically rubbed into the irregularities on the drier 
surface as a result of the heat of the drier and the rubbing action 
with the doctor blade and surface of the paper, so that a resin 
film with a high degree of lubricating properties is formed on 
the surface. 

[0031] The drier surface thus formed has a smooth mirror 
finish, so that the lubricating properties and release properties 
are good. Accordingly, luster and smoothness can be imparted to 
the surface of the paper and the surfaces of coating layers. 

[0032] An especially favorable effect is obtained in the case 
of printing paper and coated paper. 

[0033] Furthermore, in the case of crepe paper, if the drier 
surface has a smooth mirror finish, the adhesion of the wet paper 
and the peeling force at the time of drying are increased, and the 
lubricating resin film prevents wear on the doctor blade and 
minute vibrations of the blade caused by rubbing resistance. 
Accordingly, in the case of crepe paper, fine, soft paper with a 
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superior elasticity is obtained, and the generation of paper dust 
can be conspicuously reduced. 

[0034] Furthermore, in the case of crepe paper formed with 
strong adhesion and uniform peeling, the speed difference 
between the drier and reel, as well as the crepe ratio, can be 
reduced, and the reel take-up rpm can be increased, so that the 
productivity can be greatly improved, thus making it possible to 
reduce costs. 
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[Brief Description of the Drawings] 

[Figure 1] Figure 1 is a schematic diagram of an applicator 
device used in an embodiment of the present invention. 
[Figure 2] Figure 2 is an exploded view of the spray unit parts. 
[Figure 3] Figure 3 is a detailed view of the pump unit. 
[Figure 4] Figure 4 is a detailed view of the control panel. 
[Figure 5] Figure 5 is a diagram showing the operating 
conditions of the spray unit. 
[Explanation of Symbols] 
1 : Flow rate regulating device 
2: Pump 

3: Chemical liquid tank 

4: Chemical liquid replenishment cap 

5: Liquid transporting pipe 

6: Valve 

7: Pressure reduction valve 
8: Electromagnetic valve 
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9: Speed regulating dial 

10: Air control part 

1 1; Air transporting pipe 

12: Cable conveyor 

13: Liquid transporting pipe 

14: Timing belt 

15: Air transporting pipe 

16: Limit switch 

17: lining gear 

18: Spray unit 

19: Nozzle 

20: Cap 

21: Liquid transporting pipe 

22: Air transporting pipe 

23 : Rotary reel 

24: Nozzle unit 

25: Speed control motor 

27: Applicator device main body 

28: Mixing chamber 

29: Applicator port 

30: Limit switch 




[Figure 2] 
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[Figure 4] 
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SCATTERING SOLID LUBRICANT, LIQUID 
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LUBRICANT TO BE USED THEREFOR 

(57) Abstract; 

PURPOSE: To provide a method for forming a lubricating 
coating film on the surface of the dryer of a paper 
machine, a spraying apparatus therefor and a solid 
lubricant to form the lubricating coating film on the 
surface. 

CONSTITUTION: A solid lubricant supplied from a 
Chemical liquid tank and air supplied from an air 
controlling part are introduced into a nozzle unit 24 
through a liquid pipe and an air pipe built in a cable bear 
12 and mixed with each other in a nozzle of a spray unit 
18 extended in the sprayer main body 27 placed at a 
distance of ^5cm from the surface of a dryer. The mixture 
is atomized from the spraying hole 29 at the center of a 
cap 20 by the ejection pressure and the mist of the 
lubricant Is sprayed to the surface of a paper machine 
dryer while traversing the nozzle unit 24 to form a 
lubricating coating film on the dryer of the paper machine. 
The chemical liquid spraying apparatus is composed of 
the chemical liquid tank 3, accessory apparatuses, the 
cable bear and a timing belt 14 or a caterpillar chain. The 
solid lubricant is composed of a solid lubricant, a 
dispersing agent, a binder and water. 
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